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(57) Abstract: 

PROBLEM TO BE SOLVED: To automatically change the 
position of a robot hand of robot based on the position 
change of a butting member when changing the position 
of left/right members of a backgage in accordance with a 
shape of work. 

SOLUTION: The bending machine is arranged with a 
controller 9 for bending machine and a controller RC for 
robot, which respectively control the bending machine 
including backgage BG and robot, and a position change 
signal transmission means 35, which transmits the 
position change signal of butting member to the 
controller RC for robot based on the position change of 
butting member inputted from a position change 
instruction inputting means 33. Further the bending 
machine is arranged with a position change signal 
receiving means 37, which makes the controller RC for 
robot receive the position change signal from the 
position change signal receiving means 35 and a robot 
action preparing means 41, which makes a positioning 
means 43 in the X axis, Y axis, 2 axis of a robot 
gripper act while taking the intermediate position of 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation 

pr™if y OCUmeDt ^ ^ traQS]ated * C ° m P— So *» translation may not reflect the original 
2 **** shows the word which can not be translated 
•i.ln the drawmgs, any words are not translated. 



DETAILED D ESCRIPTION 
[Detailed Description of the Inventionl 



[0001] 

performs folding to a work grasped work lo the **««*• member of a back gage, and 

[0002] 

s^sSTof. tJS ^e" r a t ff tio h T g r h r ding operati ° n ° f * * w 

cam is formed. And each isTouSZ S a Ldfno ** r0b0t grip P er at ™ se * 

in order to make operation ^Sl^^^J^^^ «T2 ^P-nt 
unit and robot control equipment ooerate hv thTZl ° L And 11118 Ending-brake control 

[0003] In case folding tepSS^Sk^^ST c ? atod .^ h Programming equipment, 
correctly positioned based on^^^^^^T " P ? DCh / ,,d * ^ ^ W ° rk is 
That is, positioning of this work is P ***^ programming equipment, 

aforementioned right and left of th^ n ^~ r e ***** member of the 

the ...... membtro^e right ^ d TJ^TmlteTJl *** OUt mOVe of 

diction, and was grasped by thT^bZt ^ * CfOSS 

equipment, when tlJre ^S^^^^^gStS^ ^ ?» Same ^ ram 
****** member of right and left of a back IZ? ******** work or ******** is ^ ^ 

side must be changed into al^d^Sd^tionZ^f n** * ****** member on eithe ^ 

on either side - a member E ! direction, plentifully, this time - a robot gripper - ****** 

****** on daJ^^^^^^^ *f basis of ^e mid-position of atatween - 

with repositioning of a membe7 P ' 3 ^ * pr ° gram had to * ch ^ one by one, 

[0005] the purpose of this invention - ****** of ri£ , ht „ nH ,_ ft - o . , 

of a work - the time of changing the position o a £ If J**** g * ge Wlth ^ ^g^on 
machine which enabled it to reposition^ roho£ ™w " " 11 15 ™ offerin g ^ foldill g 

of a member reposition a robot s robot gripper automatically based on repositioning 

[0006] 

25££ S ^^XS? J 6 ^-mentioned purpose, the folding 
by collaboration with punch and ^Z^ ^T^^ perfonns foldin S *> « work 

and left in the back gage by which ! I I v g 3Sped by ** me ^er of the right 

the robot was ^^^^^S^S SES* ^ ^ Wi * ^ 

unit for folding machines and the control unit for milSf* w u f* onentatlons - » has the control 
aforementioned robot control also mcSn^h* r W ^ Ch make 3 foldin g machine and the 
inputted into the aforen^nuonS co^of ^ 1 ^mentioned back gage, respectively. ****** 
input means - a ba^^5^^^Sl2f l,8 ^ *" Actions 

unit for robots - ******, while hav^S^ 
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orientation - it has the robot operation creation means whS> makS i ^opSte on me batf nf * 
ESST^ 3 m r bCr ' ^ iS charac terized by the bird clapper P ^ ° f 

LUU07J therefore - the case where there are a notch and ******** at ^ nose of ram rtf a 

coUabom™ ?KSf*-' »..tt2 feB ; S 10 " ******** W ° rk * 
mm free [ and de.achn.eo, ,. In addition. NC nnf, 9 .s^eZl^^ofTe 

SXtsrrisr r h p r * « >. «- «-* 

orientations positionina of Plate wu • i ( I- draw "' g 1 > to P erfom > * shaft- 

free [ movent, and^sMoZgT ^ d,re<:ti0n " hid > " a method of the Y-axis 

!£t£S oL"l ST "% RC *f te k *~ > - a conn., utrit for 
explains the ontline. TrTSpUte U extended X IT * ' ' ' S VMy COmmon - he 
7 in one, and the movable aJ^livS^^^^T™ " """i' 16 '' " '° Wer frame 
13 is formed. Since me robot 1 A iS£E£££ SSS 15 ^ST *'* P ' a ' e 

me rise-and-fall suppon U S Id the mbor^W £ f ™' !T 1' ' S a " ached m * e W »f 
CJ. rotetion to me P Scn^e^of^ 8 Sf B ,S s^ ed * — ° f "» ° f ™ 21 
fcSSSS^TS'L^S^ " ^ '° ? along with a base plat. ,3 

the flabellnm mS 7 ™? '" !C ' i0n ' by rotating 80 ™ 1 21 ^ »** 

contact posidons"! d'coX^w^ch pTdKeD ^b B ° ^ » 

[0917] On the other h*r>H Q kn ^uncn r and Die D performs bending. 

m whL t£&^£ZEZ£^~™ ™ •* ■£ move mechanism 

free to the cross direction, mis stretch 27 is «^»^S?cS^_ZST^ to 
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or more ******- a member 29 - each - while being separately prepared in X shaft orientations 
free [ move positioning ] along the stretch 27 -- each ******- the member 29 is formed free 
[ movement to Z shaft orientations ] to the stretch 27 each aforementioned ****** — the ****** 
sensor 31 is attached at the nose of cam of a member 29 

[0018] Aforementioned NC unit 9 is equipped with the back-gage controller BGC as shown in 
drawing 1 , and while the repositioning directions input means 33 is connected to this back-gage 
controller BGC, the back-gage repositioning signal transmitting means 35 is connected. 
[0019] While the aforementioned robot controller RC is equipped with the back-gage repositioning 
signal receiving means 37, the robot program input means 39 is connected. The robot operation 
creation means 41 is connected to the aforementioned back-gage repositioning signal receiving 
means 37. this robot operation creation means 41 - a robot's 1 1 robot move positioning mechanism 
43 — connection — now, it is 

[0020] It is a notch Wc to the right-and-left both ends of the work W as shown in drawing 2 (A) by 
the above-mentioned composition. Since the both ends of Work W do not have ************ in 
each ****** sensor 31 of a back gage BG when formed, you have to change the position of each 
****** sensor 31. 

[0021] Then, it will be in the state by which it was positioned in the position where it was moved to 
the X-axis, the Y-axis, and Z shaft orientations, and the back gage BG was changed, and was shown 
in drawing 2 (A) and (B) by giving directions of repositioning from the repositioning directions input 
means 33, and making a change position input into the back-gage controller BGC in NC unit 9. 
[0022] Moreover, a back-gage repositioning signal is sent to the back-gage repositioning signal 
transmitting means 35 from the back-gage controller BGC, and from this back-gage repositioning 
signal transmitting means 35, it is transmitted to the back-gage repositioning signal receiving means 
37 of the robot controller RC, and is received. A back-gage repositioning signal is sent to the robot 
operation creation means 41 from this back-gage repositioning signal receiving means 37. 
[0023] That is, in the robot operation creation means 41, the end face of Work W is the coordinate 
value XL at the time of ************, and XR to each ****** sensor 31 of a back gage BG. The 
central point TCPw at the state which is inputted and is shown in drawing 2 (A) and (B) to the time 
of work movement It asks. 

[0024] XTCPw- (XL+XR) / 2-XRobotYTCPw=-YRobotZTCPw=ZL-(or ZR) ZRobot - move 
positioning of the work W which the robot move positioning mechanism 43 as a positioning means 
operated based on XTCPw, YTCPw, and ZTCPw which were calculated in this way, and was 
clamped by the robot gripper 23 is carried out automatically Therefore, while not changing a 
program and being able to shorten programming time, improvement in a product process tolerance 
can be aimed at. Moreover, while being able to shorten gauging time, you can make it stabilized. 
[0025] In addition, this invention can be carried out in other modes by making a proper change, 
without being limited to the example of the form of operation mentioned above 
[0026] 

[Effect of the Invention] According to invention of a claim 1, so that more than may solve and I may 
be understood from the example of the form of operation When performing folding for the nose of 
cam of the work grasped by the robot gripper prepared at a robot's nose of cam at the ****** 
member of right and left of a back gage to a ******** work by collaboration with punch and a die, 
the case where there are a notch and ******** a t the nose of cam of a work - ****** from a 
repositioning input means - repositioning of a member is inputted into the repositioning signal 
transmitting means with which the folding machine control unit was equipped It is transmitted from 
a repositioning signal transmitting means, and this inputted repositioning signal is received with the 
repositioning signal receiving means of robot control equipment. 

[0027] ****** from this repositioning signal receiving means - the repositioning signal of a 
member is incorporated by the robot operation creation means ****** of right and left with this 
robot operation creation means - if the mid-position of a member calculates, the position of a robot 
gripper is automatically called for on the basis of this mid-position, and move positioning of the 
robot gripper can be carried out automatically 

[0028] Therefore, while not changing a program and being able to shorten programming time, 
improvement in a product process tolerance can be aimed at. Moreover, it can be made to stabilize 
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while being able to shorten gauging time. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the folding machine which performs folding to a work by collaboration with punch 
and a die where the work grasped by the ****** member of the right and left in the back gage by 
which move positioning was carried out by the robot gripper with which the robot was equipped is 
dashed to the X-axis, the Y-axis, and Z shaft orientations. It has the control unit for folding machines 
and the control unit for robots which make a folding machine and the aforementioned robot control 
also including the aforementioned back gage, respectively. ****** inputted into the aforementioned 
control unit for folding machines from the repositioning directions input means — a basis 
[ repositioning / of a member ] — carrying out — the aforementioned control unit for robots — 
******, while having the repositioning signal transmitting means to which the repositioning signal 
of a member is made to transmit A repositioning signal receiving means to make the aforementioned 
control unit for robots receive a repositioning signal from the aforementioned repositioning signal 
transmitting means, ****** of the aforementioned right and left of the positioning means of the X- 
axis of the aforementioned robot gripper, the Y-axis, and Z shaft orientation — the folding machine 
which is equipped with the robot operation creation means which makes it operate on the basis of the 
mid-position of a member, and is characterized by the bird clapper 



[Translation done.] 
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